Expression of the Lactobacillus plantarum malE gene is regulated by CcpA and a MalR-like protein.
Lactobacillus plantarum is commonly used in the food industry as a starter in various fermentations, especially in vegetable fermentations, in which starch is a common substrate. This polysaccharide, which is obtained from potatoes or corn and is hydrolysed mainly to maltose and glucose by acids or enzymes, is commercially used for the production of lactate by lactic acid fermentation. In this study, we describe the regulation of malE gene expression in L. plantarum. This gene, located in a 7-gene cluster, probably organized in an operon, encodes a putative maltose/maltodextrin-binding protein. We studied the expression of malE in L. plantarum LM3 (wild type) and in LM3-2 (ccpA1), which carries a null mutation in the ccpA gene, encoding the catabolite control protein A (CcpA). In the presence of glucose, expression of the MalE protein was higher in the mutant strain as compared to that in the wild-type strain. Transcription of the malE gene was induced by maltose and regulated by a CcpA-mediated carbon catabolite repression. Further, we isolated strains carrying mutations in 2 genes, lp_0172 and lp_0173, whose deduced amino acid sequences share significant identity with MalR, a regulator of the maltose operon in several gram-positive bacteria. A double mutant exhibited glucose-insensitive malE transcription, while absence of the functional Lp_0172 open reading frame had no effect on malE expression.